We retrospectively collected data on the rate and type of psychiatric illness and behavioural problems on 143 adults with learning disability and epilepsy. 55% of the cohort showed behavioural problems. 19% showed physical aggression, 17% showed verbal aggression and temper tantrums, and 13% showed self injurious behaviour. The overall rates of behavioural problems and different types of behaviours found in the current study cohort are similar to what was found before in learning disabled adults in general, as well as in epileptic and non-epileptic learning disabled adults. Psychiatric diagnosis was made in 12.6% of the cohort. A combined diagnosis of schizophrenia, delusional disorder and schizo-affective disorder was most common (5%), followed by a diagnosis of depressive episode (3%), but no one had a diagnosis of bipolar affective disorder.
Introduction
Prevalence of epilepsy is higher in adults with learning disability than the general population [7] . It is also known that a high proportion of learning disabled adults manifest behavioural problems [17] . However, the rate of behavioural problems is not significantly higher in learning disabled adults with epilepsy compared with those learning disabled adults who do not have a history of epilepsy [4] . Despite the difficulty of diagnosing psychiatric illness in adults with learning disability, prevalence of psychiatric illness may be higher in this population as compared with the general population of average intelligence [9] .
The complex relationship between psychiatric disorders, epilepsy and learning disability needs further investigation. It is also important to assess the relative impact of epilepsy-related factors such as seizure type, duration of seizure, EEG findings on behaviour and psychiatric illness among learning disabled adults with epilepsy. We therefore studied the extent and type of psychiatric illness and behavioural problems in a population-based sample of adults with learning disability and epilepsy. We also analysed the relative impact of epilepsy-related factors on patients' mental state.
Method
All 143 learning disabled adult residents of a health district in South Wales in the UK who were known to have epilepsy were included in this study. Names of these subjects were collected from the following sources (a) agencies providing services for learning disabled adults within the community, (b) local specialist hospital clinics for the treatment of epilepsy and (c) adult learning disabled residents of the health district who lived in a local hospital, which was due to close within the next two years.
A purpose-designed questionnaire was devised to gather information on the following areas: subject ' Medical case-notes of these 143 subjects were scrutinised in detail for the purpose of gathering above information and many of these subjects and their carers were interviewed by the authors.
Diagnosis of epileptic seizure types was made according to the guidelines in the International Classifi-cation of Epileptic Seizures [3] . Seizure type was diagnosed on the basis of clinical history depending on the carer's description of behaviour during a seizure. As an EEG could not be performed on a number of study subjects, seizure type was diagnosed only on the basis of clinical features. Information regarding severity of learning disability, and types of behavioural problems and psychiatric illness was gathered from the medical case-notes, and where possible were verified by observer information and direct examination of the subjects. A retrospective diagnosis of psychiatric illnesses was made based on the International Classification of Diseases -10th revision (ICD-10) [18] . Results of the EEG recorded in the medical case notes were obtained. Spikes, polyspikes, spike wave, sharp wave, sharp and slow waves were accepted as epileptiform activities in the EEG.
Results

Demographic data
Age range of 143 subjects was between 20 and 83 years (40.66 ± 13.26). 131 (91.6%) were between age 20 and 64, and 12 (8.4%) were aged over 64 years. There were 82 males (57.3%) and 61 (42.7%) females in the overall cohort. 6 (4.2%) had a borderline intelligence, 18 (12.6%) had mild, 23 (16.1%) had moderate, and 80 (55.9%) had severe learning disability. In 79 (55%) cases no EEG result was available. Among 64 subjects for whom EEG results were available, 46 (72%) showed abnormality. Further details on characteristics of epileptic seizures on this cohort are described in a separate paper [6] .
Behavioural problems
Seventy nine subjects (55%) showed behavioural problems. Common types of behavioural problem included physical aggression in 27 (19%) cases, shouting/screaming and verbal aggression including temper tantrums in 25 (17%) cases, self injurious behaviour in the form of biting, hair pulling, head banging, and putting fingers into the throat in 19 (13%) cases. Less commonly manifested behavioural problems included pica in 5 (3%) cases, wandering and absconding behaviour in 4 (3%) cases, sleep problems in 4 (3%) cases, over-activity/excessive agitation in 3 (2%) cases, sexual delinquency in 2 (1%) cases. One (0.7%) subject had a history of repeated arson, 1 had a history of drug abuse and another had a history of public order offence. Two subjects showed cyclical changes in their mood and behaviour. One person had autistic features and 3 subjects showed behaviours related to non-epileptic pseudoseizure.
Proportion of subjects with behavioural problems in different subgroups of the cohort is shown in Table 1. However, 63% (n = 72) of those who sustained generalised tonic clonic seizures (GTCS) compared with 31% (n = 5) of those who did not sustain GTCS showed behavioural problems. This difference was statistically significant (χ 2 = 5.9, df = 1, p = 0.01). Apart from GTCS, no other seizure-type had shown any statistically significant relation with the rate of behavioural problems. Neither was there any relation between the rate of behavioural problems and (a) seizure-frequency (< 1/month vs > 1/month), or (b) types of antiepileptic medication received by the subjects (i.e., carbamazepine, sodium valproate and lamotrigine).
Psychiatric illness
Eighteen (12.6%) subjects had a psychiatric diagnosis. Types of psychiatric illness diagnosed were as follows; schizophrenia in 2 (1.4%) cases, unspecified non-organic psychosis in 3 (2%) cases, schizoaffective disorder in 1 (0.7%) case, delusional disorder in 4 (3%) cases, depressive episode in 4 (3%) cases, generalised anxiety disorder in 1 (0.7%) case, and dementia in 3 (2%) cases. No one had a diagnosis of bipolar affective disorder. There was evidence of cyclical changes in mood and behaviour in 2 cases. The proportion of subjects with a psychiatric illness in different subgroups of the cohort are shown in Table 2 . The proportion of subjects with and without a psychiatric illness, and with and without behavioural problems in different subgroups according to EEG findings are shown in Table 3 . Rate of psychiatric illness was significantly higher among those whose EEG showed epileptiform changes compared with those who did not show epileptiform changes in their EEG (see Table 3 ).
13% (n = 15) of those who sustained GTCS, 24% (n = 6) of those who sustained complex partial seizure and 5% (n = 1) of those who sustained absence seizure had a psychiatric illness. Inter-group comparison of the rate of psychiatric illness revealed no statistically significant difference either according to the seizure type or the seizure-frequency. Similarly, a comparison of the rate of psychiatric illness in different groups according to types of antiepileptic drugs received did not reveal any statistically significant difference. 
Discussion
Methodological problems
Two main problems of this study are (a) retrospective nature of data collection based on information available from case-notes, although in many cases subjects were directly examined and the carers were interviewed, and (b) the lack of use of any validated behavioural rating scale. The diagnosis of psychiatric illness in a person with learning disability is problematic. It becomes more difficult when the diagnosis depends on information gathered from case notes. Another problem of this study is the lack of a suitably matched control group. However, data is available from previous studies on the rate of behavioural problems and psychiatric illness among learning disabled adults, with which data from the current study could be compared.
Behavioural problems
Smith and colleagues [17] found over 60% of 2117 learning disabled adults in a U.K. health district showed behavioural problems. Also, in a previous study we found 58% of learning disabled adults with epilepsy and 52% of a matched control group of nonepileptic learning disabled adults showed behavioural problems [8] . The rate of behavioural problem in the current study is similar to what was found in the above studies.
The type of behavioural problem in learning disabled patients was studied by Sigafoos and colleagues [16] and Harris [11] , who found 11% of 2412 and 17.6% of 1362 learning disabled adults showed aggressive behaviour. A slightly higher proportion (19%) of the cohort in the current study showed aggressive behaviour, although this difference was not statistically significant. Oliver and colleagues [15] found self injurious behaviour among 12% of learning disabled adults who lived in both hospital and community setting. A similar proportion (13%) of the cohort in the current study showed self injurious behaviour. In a recent study, Collacott and colleagues [2] found self injurious behaviour in 17.4% of community based sample of learning disabled adults and no statistically significant difference in this behaviour was observed between patients with and without epilepsy.
In the current study epilepsy-related factors (i.e., seizure type, multiple versus single seizure, active versus non-active epilepsy, frequent versus non-frequent epilepsy, EEG types) did not significantly influence the rate of behavioural problems among the study cohort. On the basis of findings from the current study and other studies quoted above, there is no evidence to suggest that the rate of behavioural problems in general but aggression in particular is significantly higher among learning disabled adults with epilepsy compared with those without epilepsy.
Psychiatric illness
The overall rate of psychiatric illness in the current study is comparable with that in the general population but is lower than what is expected in a learning disabled population [1, 12, 13, 14] . In the past, prevalence studies of psychiatric illness in learning disabled adults [1, 12] included both functional psychiatric illness and behavioural problems within the diagnosis of a psychiatric illness, whereas in the current study the rate of psychiatric illness and behavioural problems are reported separately. The lack of a diagnosis of a bipolar affective disorder among the study cohort may highlight the problem of making this diagnosis in a person with learning disability. In the past when the rate of psychiatric illness was compared between learning disabled adults with and without epilepsy, bipolar affective disorder was diagnosed only among the matched control group of non-epileptic learning disabled adults [5] . As with behavioural problems, epilepsy-related factors did not significantly influence the rate of psychiatric illness among the study cohort. The overall rates and subtypes of psychiatric illness and behavioural disorders in adults with epilepsy and learning disability are comparable with those in adults with learning disability as a whole.
